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For many years speech therapists concerned with disorders of speech 
and voice have used such visual aids as the mirror , the candle, and the 
manometric flame in combination with the standard auditory, tactile, and 
ld.nesthetic methods. During recent years, rapid progress in electronics 
has brought the development of electrical aids which give visual indica-
tions of a variety of vocal characteristics. One of the more recent de-
velopments at the Research Laboratory of Electronics at Massachusetts 
Institute of Technology is a Polar Analyzer circuit which presents a 
visual analysis of speech sounds on an oscilloscopic screen. Tr.is in-
strument has been called the Voice Visualizer due to its ability to 
permit many speech sounds to be identified visually to the extent that 
certain errors of articulation or voice disorders such as nasality, 
hoarseness , breathiness., and l1arshness may be differentiated. By ob-
serving the visual pattern accon~anying phonation an individual with a 
speech disorder may by comparison with normal patterns see an error and 
also ~ determine when he has produced an acceptable speech sound. 
Heretofore the teacher., not the apparatus, determined when the sound 
was produced adequately. 
The dream of Alexander Graham Bell to develop a simple method of 
depicting speech sounds that allows for recognition and interpretation 
-1-
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by the eye seems to be a reality in the Voi ce Vi sual izer . The symbol-
ization of speech sounds by visible representation long has been a 
subject of i nterest to s peech teachers aDd especially hearing therapists . 
Although methods have bee11 available for recording sound waves in a 
highly accurate manner, recording sounds so that they could be readily 
i nterpreted visually has always been a problem . Today, because of re-
search by the Electronics Laboratory at the :r..:assachuset t s Institute of 
Teclmology , an i ns trument has been developed vrhich appears to hold great 
promise in diagnosis , treatment , and experimentat ion i n speech and hear-
ing problems . In t he onrush of electronic advance, it seems proper to 
continue this expanding f i eld of research by investigating through ex-
perimental methods t he value and effectiveness of t his recently developed 
electrical visual aid. 
Statement of the oroblem .- - It was the purpose of this study t o 
deternune i f the visual sourill patterns produced by the Voice Visualizer 
aid in t eaching voice improvement when used in conjunction \' ith standard 
driJ~ procedures . Of particular interest in this investigation was the 
i nstrurnent 1 s effect iveness in facili tating improvement in disorders of 
voice quali ty during a brief five- week period of therapy . 
Justification.-- Although nany teachers in the field of speech 
r ehabilitat ion advocate t he us e of visual aids as a supplementary 
measure in combi nation with standard therapeutic t echniques , no data y 
have been published on the effectiveness of these devices . In view 
.l/\iilbert Pronovost; Boston University Gr aduate Journal, Boston Uni-
versity , March., 1953 , pp . l54- 156 . 
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of t he recent advancements in the development of electronic aids which 
ar e being used i n schools and clinics, there is an apparent need to 
i nvestigate experimentally their value and effectiveness. This study 
is an attempt to evaluate objectively one of the _rnore recent tech-
nological developments prior to suggestine.; its adaptability i n school 
systems and spe ech and hearing clinics . 
Present study. - - To deter_nine the effectiveness of this visual 
aid i n conjunction vr.ith standard drill procedures , forty adults were 
selected f or an intensive five- week period of therapy . All subjects 
were classi fied as having disorders of voice quality. In seeking this 
popul ation, it appeared desirable to choose subjects who could be ex-
pected to be homogeneous as to age and educational background and in 
who1n no organ i c or . emotional difficulties would be present. Because 
of thes e criteria, Boston University students vrere selected and as-
siened t o experimental and control eroups consisting of t wenty cases 
in each group . On completion of the therapeut i c period comparisons 
were made between the groups to measure the amount of voice improve-
ment r;rhich occurred . 
Defifl.it:Lons of terms used .-- It is necessary to w1derstand fully 
the ternunology in this study before any steps toward evaluation of 
voice improvenent are undertaken. 
Voice ouality . - - ual ity is t hat attribut e of vocal tone which is 
deterillil'led by the composition of the sound wave and ·which enables us to 
discriminate bet-neen two sounds which are like in pi tch, duration, and 
y 
l oudness, but yet are different . Voice quality refers to the dis -
tinguishing characteristics of an individual • s voice. Such terms as 
11 clear 11 , 11 resonant 11 , 11shrill 11 , 11nasal 11 , 11hars h :t are sometimes used to y 
describe quality . 
T>w f actors determine voice quality : (1) the original tone as 
init iated by the vocal cords; and (2) the selective modification of 
this tone by the resonance cavities . Disorders of quality have their 
bases in one of these two functions . The most common defects of voice 
quality are: (1) nasal quality; (2) breathy quality; (3) harsh qua lity; 
2/ 
and (4) hoarse quality . 
Nasal quality.- Nasal:i.ty is characterized by undue nasal resonance 
in non-nasal, voiced sounds . I t is evident i n vowels particularly. The 
chief general causes are: (1) Velar insufficiency , cleft palate , paral-
;yrsis of velar muscles; (2) faulty oral habits such as lowered velwn, 
t oo small mouth opening, tongue elevated in r ear of mouth. Of the first 
class, there are t wo types . l• ost typical is the type in which there is 
a complete openL~g of the nasal pass ages . The most frequent instance 
of faulty oral habits is assimilated nasality in which the character-
is tics of the nasal consonants are carried over into the adjacent vowels . 
JjGrant Fairbanks, Voice and Articulation Drillbook, Harper Bros., New 
York, 1940, p. 201. 
'ijDorothy }.iulgrave , Wilbur Gilrnan, and r··rilbert Pronovost, Speech, 
.Barnes and Noble, New York , 1954, p . 150 • 
..2/Fairbanks, loc . cit. 
!J}Ibid., p . 203 . 
Y 
I I i - . ' I... ~. w..i:II:Ji... lao!' ~~ 
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Breathy quality .-- Breat.hiness results when the vocal cords fail 
to close completely during vibration and a steady stream of air rushes 
audibly through the glottis and resonance cavities. Co;nmon causes of 
this condition are laryngeal pathology and irr~roper coordL~ation be-
tween breuth supply and vo cal cord tension. Overtension or undertension 
11 
of the vocal folds also IDa;'/ result in breathiness . 
Harsh quality.-- Hars~~ess is characterized by an unpleasant, rough, 
rasping sound . CoHunonly described causes are laryngeal tension and 
?./ 
faulty resonance, resulting from throat tension or constriction. 
Hoarse quality.-- Hoarseness is the typical voice quality of the 
individual who has acute or chronic laryngeal infection or irritation . 
Sometimes hoarseness results from infections of the upper respiratory 
tract. The most common cause is throat tension resulting from the 
effort to speak at a level far below optimwn pitch. 
1/Fairb~~s, op . cit., p . 209 • 
.?/Ibid ., p . 213 • 
.2/Ibid., p. 216. 
21 
• • .,_ I " • " • " I r. • loo. --llldti.l..., ... I ~- • 
CHAPTER II 
REVIEW' OF RELATED RESEARCH 
The field of electronics has cieveloped many electrical visual aids, 
especially in the past decade, which are being used currently by speech 
teachers as part of their diagnostic and treatment procedures in dealing 
with speech disorders . A review of the research indicates there are no 
published data relative to the effectiveness or value of these instru-
ments to support their continued usefulness as remedial aids . This 
s t udy is an attempt to evaluate experimentally one of the most recent 
electrical visual aids which combines certain desirable features not 
present in other electronic instruments ·adapted for remedial speech. 
It appears necessary, therefore, to describe four of the more commonly 
used visual speech aids and indicate the major reasons for selecting 
the Voice Visualizer for experimental investigation. 
1. Electronic Visual Aids 
Nasality Indicator .-- This apparatus is based on a circuit pro-
1/ 
vided by Dr . Robert Curry. The unit consists of a microphone, an 
amplifier , and an indicating unit consisting of an output transformer 
and neon bulb . Sound is conducted to the microphone unit enclosed in 
J:fi\ ilbert Pronovost, "Visual Aids to Speech Improvement, 11 Journal of 
Speech Disorders (December, 194 7), 12:387- 391. 
-6-
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a soundproof box through a rubber tube. Inserted in the end of the tube 
is a nasal olive which allows only nasal sounds to reach the microphone. 
v1hen utili zing the nasal olives, it is necessar,y to insert the tube in 
the nostril. Wooden spirometric mouthpieces which are easily sterilized 
may be used in place of nasal olives and insertion in the nostril is not 
required. Effective results are obtained when the mouthpiece is held at 
the opening of one nostril. A glowing of the neon bulb indicates the 
presence of nasality. In working with voice quality problems of nasality, 
the student is instructed to observe the neon indicator as he produces 
nasal and non-nasal sounds. In connected speech the nasality indicator 
is useful only for sentences which contain no nasal sounds, such as, 
"The boy stood up correctly." 
Contact ~Kcror/one and Volume Indicator.-- This apparatus, as re-
ported by Hultzen, was designed for demonstrating nasality by fitting 
a microphone over the nose, which indicates the amount of nasal resonance 
being emitted by means of an amplifier and loud-speaker unit. Its pri-
mary purpose is to convince the individual of his nasality by reading a 
nasal-free passage with the device attached on his nose. The amount of 
sound picked up indicates the extent of the nasality, not the quality 
of t he sound. It further demonstrates t hat a non-nasai person can speak 
out loud without putting too much noise through the apparatus. 
A volume indicator attached to the amplifier is used also as a 
i/Lee s. Hultzen, "Apparatus for Demonstrating Nasality,u Journal of 
Speech Disorders (March, 1942), 7:1:5-6. 
8 
quantitative measure which is fairly reliable to further convincing the 
person whose hearing does not serve adequately for purposes of sound 
discrimination. 
JJ 
The contact microphone has not worked out well because the 
microphone picks up speech which is not nasal and when there is no 
actual voice to drcmn out what is recorded, the nasal patterns sound 
merely louder rather than nasal. 
Oscilloscope.-- The cathode ray tube has served many useful pur-
poses in electronic investigation. It has proved useful in voice prob-
lema involving volume &1d duration because it indicates visually the 
wave compositions of speech sounds. Its overall application to remedial 
speech problems is limited. Few articulation difficulties can be im-
proved with the aid of the oscilloscope since minor speech sound dis-
tortions are not distinguishable. Voice quality differences cannot be 
observed easily because of the c~nplexity of speech sound patterns. 
Ylhen the oscilloscope is used as a volume indicator, the amplitude 
or height of the sound wave gives a relative indication of the volume 
or intensity of the voice. The desired amount of volume is first demon-
strated by the therapist, and the student is then instructed to use suf-
ficient volume to duplicate the demonstra·t.ed amplitude. 
An additional function of the oscilloscope is that of a duration 
indicator in voice quality cases requiring increased duration of tone 
and for problems of rapid or staccato rate in which more effective use 
i/Lee S. Hultzen, op. cit. 
9 
of duration is needed . Each sound of speech has a characteristic vmve 
composition which can be observed when the sound is sustained or pro-
longed. The student can observe on the screen a relative increase in 
the duration of tone by prolonging isolated sounds until he is able to 
recognize distinct sound l'lave patterns . 
The student >v.ith rapid, staccato speech frequently pauses after 
each word to achieve a slower rate . These pauses and their elimination 
through continuous flow of speech sounds wi thin phrases are observable 
easily on the oscilloscope . 
As a pitch indicator, the oscilloscope has been found adaptable 
only to voice cases requiring a change of pitch level in excess of half 
an octave . The pitch level is indicated by the wave length, which i s 
directly proportional to the distance betv1een similar points on two 
adjacent soQnd waves . 
The value of this instrument as a remedial aid for speech diffi-
culties is restricted , therefore , to voice quality difficulties involving 
readjustments of volume or duration . 
I t vmuld seem pertinent to indicate that the electrical visual 
aids reviewed thus far have one major limitation in common, the teacher 
or therapist determines when the s ound is produced effectively. The 
apparatus itself does not indicate whether the visual pattern represents y 
effective or ineffective speech. 
j}Wilbert Pronovost, op . cit . , p. 389 . 
~--lr 
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Sound Spectograph.- This instrument is a special translating 
device developed by Bell Telephone Laboratories prior to World War II 
which spreads out the dimensions of speech so that they are visible to 
the eye as they are audible to the ear. It was essentially a device 
for producing "visible records of the frequency., intensity, and time 
analysis of short samples of speech." 
In 1944, a direct trru1slator was developed which produced visible 
patterns of speech on a continuously moving screen. 11AI3 the words were 
spoken, patterns were formed at the right edge of tm screen and moved 
slowly towards the left. 11 The words on the screen could then be read 
in normal fashion from left to right. 
11 
The basic theory presented by Potter, Kopp, and Green m~ be 
stated as follows : 
ttTo duplicate the inner ear accurately would be a sizable 
undertaking with present d~ circuit techniques, but if it were 
permissible to repeat the complex wave over and over again, only 
one adjustable filter would be required. The output for each ad-
justment could be recorded progressively so that, after a sufficient 
number of filter readjustments and repetitions of the complex wave 
at the filter input, all the simple components would be obtained. 
This is the principle of the so-called 'sample type• of sound 
spectrograph. In effect, it is an instrument that analyzes, one 
band at a time, the simple oscillations of a complex wave, and 
records the intensity variations in each band side by side in an 
orderly fashion upon a sheet of paper. The result is a visible 
pattern of the sound in its three fundamental dilllensions--frequency., 
intensity, and time." 
The equipment in detail: 
"The recorder unit contains the loop of magnetic tape, the 
driving motor, the recording drum, and the stylus. The two latter 
i/Ralph K. Potter, George A. Kopp, and Harriet C. Green, Visible Speech, 
D. Van Nostrand Company, Inc., 1947, P• 11. 
11 
elements are mou..11ted on the cover of the unit . The analyzer unit 
contains the variable filter and associated circuits . The equip-
ment on the lower shelf consists of a povrer supply unit, a loud 
speaker, and a preamplifier and filter for the microphone. Samples 
of speech having duration time less than 2.4 seconds may be re-
corded on the magnetic tape. The time required for the analysis 
is about 2 . 5 minutes • "Y 
Assisting the deaf person vras the prime motivating factor which led 
to the development of this instrument . 
Voice Visualizer .-- This L11strument is a recent development of the 
Research Laboratory of Electronics at 1v'iassachusetts Institute of Tech-
?} 
nology. It consists primarily of a Polar Analyzer electronic circuit 
which is a separate attacrunent to the standard cathode ray oscilloscope . 
V!Jhen a given sound of speech is produced into the microphone unit, it 
t ranslates the particular sound stimulus into a visual pattern on the 
oscilloscope screen. When made in isolation, many of the various vo•ml 
and consonant sounds of speech have a characteristic visual pattern 
which are different from each other. These visual patterns are easily 
identifiable and recognizable for remedial purposes . Any distortion 
of the visual pattern for a particular sound of speech is quickly rec-
ognized so that errors of articulation or voice disorders may be de-
tected easily . It is possible , therefore, by observing the visual 
pattern to see an error , but also to deterr;dne when an acceptable speech 
sound has been produced. 
JjPotter, Kopp, and Green, op . cit ., pp. 13-14 . 
?}R. M. Lerner, and R. 1~ . Fano, "Vocoder, 11 Quarterly Progress Report , 
Research Laboratory of Electronics , Massachusetts Institute of Tech-
nology, Cambridge, k.assachusetts, 1952, p. 55 . 
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Although the Voice Visualizer is primarily limited to sustained 
sounds produced in isolation and monosyllabic words, it was selected 
for use in this experimental project because it contained the follow-
ing desirable features, not all of which are present in other visual 
speech aids: 
a. Reproduces visu~ the vowel sounds of speech which are 
characteristically different from each other. 
b. Indicates disorders of voice quality as nasality, breathinesa, 
harshness, and hoarseness, which are particularly evident in 
vowel sounds. 
c. Indicates both a voice error and an acceptable voice sound. 
d. Functions as a duration indicator in voice quality cases where 
increased duration of tone is needed. 
e. Produces visual sound patterns without pitch or volume level 
affecting the acceptable voice sound pattern. 
f. Instrument rr~ be used immediately in therapy without prior 
training ~~ recognition of visual patterns. 
g. Instrument may be utilized with both male and female voices 
without any drastic changes occurring in visual patterns due 
to sex differences. 
2. Remedial Teclmiques for Voice Quality Disorders 
Voice Science Laboratories have analyzed many factors relative to 
effective voice production, such as breath control, initiation of tone 
by the vocal cords, variety of pitch, loudness, duration and quality of 
' - ' ----, --·...,..,. --rr.......,~•~• 
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tone. It was necessary to review those studies and methodologies con-
cerned with techniques for improving disorders of voice for assistance 
in selecting a remedial method to be utilized in this experiment. 
Williamson had studied the problem of hoarseness for the preceding 
ten years to find the most important causes of hoarse voice and the most 
rapid and complete methods of remedy. Previous to his study, it had 
been noted that pitch was a very important characteristic. Raising the 
pitch, together with general voice training, had frequently resulted in 
complete remedy. Seventy-two persons were involved in this study. It 
was discovered that hoarseness was due to: extremely low pitch, pitch-
quality misconception, extreme throat tensions, emotional maladjustment, 
general vocal inadequacy, one inadequate pitch discrimination, and three 
high-pitch cases. The methods used were: raising the pitch, breathing 
exercises, voice recording, (mostly for motivation), eliminating strain 
and developing resonance, daily practice (two 15-minute periods), carr.y-
over to speaking (reading and expemporaneous speech), social adjustment 
(through speaking programs, etc.), and conversation. With these methods 
sixty-two cases of hoarseness were helped, ten had slight remaining 
hoarseness, ten did not complete treatment, and two regressed after 
treatment. The following conclusions were made: 
111. Hoarseness is primarily vocal rather than pathological. 
2. The most common cause of hoarse voice is throat tension re-
sulting from the effort to speak at a level far below optimum 
pitch. Vlhen optimum pitch was established, the therapy con-
sisted of eliminating habits of tension. 
3. A common cause of abnormal pitch is the tendency to confuse 
loVf fundamental pitch with the lower vocal frequencies usua.lly 
attributed to bass, baritone, and contralto voices. 
.1' -·.J..·t ·- ............ IM!:Ill J.l.llr. I 
4. The highest percentage of complete remedy was accomplished in 
two college ter.nm of instruction. 
5. These conclusions are somewhat at variance with the emphasis 
of the greater number of authoritative texts on diagnosis and 
remedy of the defect. These might well be opened to re-
examination or revision. Part of the disagreement may be due 
to confusion of terminology, which needs more general agree-
ment. "1/ 
Kelly studied 50 voices, 25 of which were definitely nasal, 25 su-
perior, that is "according to the ear judgment of speech critics. 11 
Five test vmfels were used: (i e a o u). He states that superior 
voices have a greater oral component and a smaller nasal component 
than "nasal" voices. 
"All vowels show nasality during a part of the total phona-
tion time •••• The magnitude of this element varies directly with 
the 'closeness' of the vowel •••• badly nasal voices consistently 
show a greater nasal element than superior voices •••• There is a 
direct relation between nasality and size of mouth opening during 
speech. "Y 
Williamson also studied nasal speech. The paper reported here 
represents an experiment of eight years, beginning in 1936, with a total 
of 84 students. Each student was given a routine medical nose and throat 
examination and, if necessary, a more exacting examination by a nose and 
throat specialist. Each student was treated as though he were a potential 
singer. Therapy consisted of adequate and sustained breathing for in-
tensity of vibration and prolonged vocal phrasing; freedom from con-
stricting chest, throat, jaw, and tongue tensions; a fair-sized mouth 
i/Arleigh B. 1/illiamson, "Diagnosis and Treatment of 72 Cases of Hoarse 
Voice," Quarterly Journal of Speech (April, 1945), 31:189-202. 
y'Joseph P. Kelly, 11Studies in Nasality," Archives of Speech 
(January, 19.34), 1:26-42. . 
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opening for all vowels; a tongue sufficiently depressed and forvtard in 
the mouth to permit a fair-sized oral cavity for all vowels. It was 
discovered that in most cases general voice exercises adapted from 
singing procedures were most effective. If these did not produce al-
most immediate results, velar-control methods were employed. The most 
difficult stage of training was the "carry-over" to conversation, which 
required the longest period of practice. The following conclusions were 
reached: 
"1. Velar exercises were found to be unnecessary except in l/17 of 
the cases, although such practice seemed unavoidable in that 
percentage. 
2. Tension, •muting' tongue, inhibited oral cavity and partial, 
distorted resonance seemed to be .major diagnostic factors in 
all but 5 of the rhinolalia aperta cases and partial factors 
in all but one of the others. 
3. Practically the same vocal methods were employed to remedy 
nasality, in all but 6 cases, as were used to correct the weak, 
non-resonant voice, and unpleasant nasality disappeared as 
general resonance developed. 
4. The general resonance methods, where effective, achieved results 
more rapidly than the practice of velar control, and were simpler 
and easier for the students. 
5. In rhinolalia claus a anterior cases, if there was breathing 
space in the nares, remedy was accomplished by the same methods, 
with some difference in stress. 
6. Pseudo rhinolalia claus a cases yielded most readily to the 
general resonance method. 
7. The literature on the subject of nasality from this study seems 
to place too much value on remedying nasal defects by elevating 
the velum and occluding the nasal port, and to overlook diag-
nostic characteristics and remedial procedures that deserve 
consideration."l/ 
Benson studied nasality compared to nasal emission using vowels in 
isolation, vov1el-consonant combinations, and consonants in isolation. 
iJ Arleigh B. Williamson, "Diagnosis and Treatment of 84 Cases of 
Nasality," Quarterly Journal of Speech (December, 1944), 30:471-479. 
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The t score was no greater than chance at the 5 per cent level between y 
the nasal and non-nasal voices. 
In a drillbook for voice and articulation disorders, Fairbanks 
proposed a vowel articulation rr£thod of treatment in aiding voice quality 
problems . This textbook provides basic materials and methodology f or 
alleviating or reducing condit ions of nasality, hoarseness , harshness , 
and breathiness . The vowel method of treatment for these defects in 
voice quality emphasizes the effect that undue nasal resonance or dys-
?J 
phonia conditions have on the various vowel sounds. 
After a careful review of the preceding research as to remedial 
methodology f or treating voice quality problems, the Fairbanks tech-
niques were selected to be used in this study. Selection was based 
likewise on the systematic procedure outlined in the Drillbook , ·which 
provides basic materials and exercises for these conditions . In general, 
these methods based on pioneer research are in agreement vrith most 
authorities i n the f i eld of remedial speech and other experimental 
findings reported in this study. 
1/ Jack Franklin BensenJ An Experimental Study of the Relationship 
Between the Amount of Nasal Emission of Air and Judged Nasality, 
. • A. Thesis, Vlest Virginia Univer sity, 1952 , as abstracted by 
James H. Henning . Speech Monographs_, Vol. 19 , No . 3, August, 1952, 
p . 158 . 
g/Fair banks, op . cit ., pp . 201-216 . 
••I -'---~·~ \jalr.& ..... ' •. 
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3. Evaluation of Speech and Voice Improvement 
One of the most highly evasive problems in the study of speech 
and language is that of getting a reliable and quantitative measure 
for the purpose of measuring the progress of corrective procedures and 
subjecting such measures to statistical treatment. Wood states that 
"regardless of what system of measurement is used, in the final analysis 
the determination of speech improvement will rest on subjective auditory y 
judgments." 
Part of the difficulty is due to a lack of standardized instru-
menta which can adequately measure the wide variability of speech pro-
duction itself; an:i part of the difficulty is due to a lack of systematic 
psychophysical approach to the question. Most of the experimental studies 
reported in the literature:~ which are fel'l in number, have used such methods 
as rating scales based on the collective judgments of eight to ten expert 
raters who assign a particular value using a five-point scale ranging 
from inferior to superior. These values are assigned after a short 
sample of speech or oral reading perfor~1ce is presented to a li~ten-
ing conunittee of trained s peach teachers. Electrical transcriptions, y 
made at the begirming and end of the study, are also evaluated ac-
cording to the same type of scale. 
i/Kenneth Scott Wood, "Measurement of Progress in the Correction of 
Articulatory Speech Defects, 11 Journal of Speech and Hearing Disorders 
(March, 1949), 14:171-174. 
?:/Wyneth Barnett, An Experimental Study in the Teaching of Voice and 
Diction Through the Ear Training, Phonetic arrl Oral Reading Approaches, 
Speech Monographs, Volume X:V, 2, 1948, pp. 142-143. 
.. ·I .· ... -I ...... fli:.l,.ll11al. ............ l .... !!Lil I 
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y 
Knower and Emerson, in a study of a beginning speech class of 
junior and senior high school students, made use of recordings of oral 
reading performance in which graduate students with some years of 
teaching experience rated voice usage on a scale ranging from poor voice 
usage to very bad usage. They concluded, 11 The recordings of a short 
sample of oral reading are useful in providing an index of achievement 
in voice usage and as a means of studying the problem of evaluating 
achievement in voice production. n 
. ?:/ 
In an experimental study concerned with the difference between 
the effects of two contrasted pitch types on the audiences 1 comprehen-
sion of spoken prose and poetry, in which 226 high school sophomore 
girls participated, Glasgow reports the speech styles were presented 
by means of recordings and a committee of two speech professors at New 
York University and one speech authority in the New York City school 
system were used to certify the trueness of the "good intonation" and 
monopitch styles in an attempt to deterrrdne a semantic index of pitch. 
Again it appeared necessar.r to rely in part on the subjective listening 
evaluation of trained speech teachers. 
'Y 
Dreher designed a study to investigate the ability of listeners 
to draw the contour of words heard in context. He raised the question, 
1/Franklin H. Knower and Marjorie Emerson, "Indices of Achievement in 
Voice Instruction," Journal of Speech Disorders (March, 1946), 11:159-163. 
g/George M. Glasgow, A Semantic Index of Vocal Pitch, Speech Monographs, 
Volume XIX, 1, 1952, pp. 64-68. 
~John J. Dreher, "Judgments of Pitch Contour in Context," Speech Mono-
graphs, Volume XIX, 1, 1952, pp. 60-63. 
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11Can the listener draw the intonation of an utterance he is listening 
to?" This study dealing with the judgments of pitch contour in context, 
in appraising the effectiveness and accuracy of the listener, points up 
the part played by subjective evaluation in analJ"zing and assessing 
speech production. 
On reviewing the aforementioned methods, the . rating scale and 
listening techniques appeared to be the most feasible for evaluating 
voice quality disorders. There are no known quantitative measures re-
ported which will adequately :i.lidicate changes in voice improvenent that 
meet the standard criteria of validity, reliability, normative data, 
etc. of many present-day tests. 
CHAPTER III 
PLAN OF THE EXPERDJENT 
1. Selection of the Population 
In choosing a population to participate in this experi.rnent, it 
appeared desirable to select a group which was relatively homogeneous 
as to age, educational. background, and freedom from organic pathology. 
Preliminary experimentation with the Voice Visualizer had indicated 
its usefulness in reproducing the vowel sOlmds of speech, which for 
the most part are susceptible to such voice quality disorders as 
nasa.li ty, hoarseness, harshness, and breathiness. The particular 
group which appeared to meet all of the above criteria adequately for 
purposes of this stuqy were Boston University students. Control of 
variables in any experi.rnental investigation is alwa~~ difficult and, 
therefore, the selection of an adult population of similar educational 
experience without the complications of impaired language development, 
intelligence variability, hearing loss, and organic pathology, which 
might be present to a greater degree in younger groups, tended to delimit 
the wide range of possible populations to that of university students. 
Prelimi...'13.!"'/ screening.-- The White House Conference of 1931, in 
reporting the number and types of speech defects, indicated that Voice 
. 11 
Disorders represented 4 per cent of the overall incidence. Because 
1/1.1. F. Berry and J. Eisenson, The Defective i."l Speech, Nevr York: 
Appleton-Gentury-Grofts, Inc., 1942, p. 27. 
-20-
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disorders of voice represent a small fraction of the overall total, it 
was apparent in undertaking this study that a large number of the uni-
versity population would have to be screened in order to find a repre-
sentative sample which could then be divided into e:Jq)erimental and control 
groups. Arrangements were made with individual professors by the Speech 
and Hearing Center to screen pupils throughout the various colleges in 
the university. Students were chosen for this experiment from the School 
of Education, College of Business Administration, College of Industrial 
Technology, and the School of Theology. Selections were ·made from an 
initial screening process which took place in the respective classrooms 
of the individual professors who expressed a willingness to cooperate 
in the experiment. Each st11dent was asked to read orally from one of y 
the Garland paragraphs reported in an unpublished Master's thesis. 
A committee of three comprising the classroom professor, the writer, 
and his assistant, a trained speech therapist, selected those students 
whose voices showed a noticeable degree of defective quality. Arrange-
ments were made for t..hese students to report to the Speech and Hearing 
Center, wThere a complete diagnostic evaluation was made of their voices 
and hearing acuity. Those cases in which there appeared any question 
of organic pathology were referred to a lar,yngologist for medical evalu-
ation and clearance prior to acceptance as part of the experitmnt. 
Approximately eleven hundred students were screened during the preliminar,r 
Jj'Russell N. Garland, A Study of Voice and Articulation Difficulties of 
High School Students in Suburban Boston, Unpublished Master's Thesis, 
Boston University, School of Education, 1951. 
. ' -. ·- ~· . I I 
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testing phase, out of which 40 cases were finally selected. This 
represents approximately 4 per cent of the population tested, and is 
in agreement with the incidence reported by the '!Jlhite House Conference. 
Description of grou,gs.- In keeping with the design of this ex-
periment, a division was made of the 40 cases selected for therapeutic 
help into experimental and control groups consisting of 20 ~ases in 
y 
each group. No individual matching techniques were used since the 
population sample was relatively homogeneous as to age and educational 
backgroWld. After initial screening and evaluation, subjects were 
assigned randomly to both experimental and control groups. This final 
randomization of cases resulted in 15 pairs of nasality cases and 5 pairs 
classified as dysphonias. 
2. Length of Experiment 
PreliminarcJ planning anticipated that the experiment would be 
continuous for approximate~ one academic year. It began during the 
beginning of the First Semester of October, 1953, and ended with the 
terr~tion of Intersession, July, 1954. During this period, both the 
experimental and control groups received remedial instruction twice 
weekly for 30 minutes over a five-•·feek period. Speech therapists were 
selected from among the graduate students at the Speech and Hearing 
Center to administer specially constructed remedial lesson plans to 
those cases selected for the study. 
i/Berry and Eisenson, op. cit. 
~~~-,,, 
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3. Construction of Lesson Plana 
To investigate fully the effectiveness the Voice Visualizer might 
have on voice quality disorders, it was necessary to construct separate 
lesson plans which would be used for nasality and qysphonia conditions. 
This became one of the most important aspects of the entire study. 
As reported in Chapter II, the Fairbanks vowel articulation method !I 
was selected after a careful review of the research relative to exist-
L~g therapeutic procedures for voice quality. Dysphonia conditions are 
treated by attempting to relax the vocal mechanism and thereby to relieve 
cord tension. Specially constructed sentences are utilized to enable 
the individual to discriminate between qysphonia and normal quality. 
(See Appendix B, page 64 .) Ill aiding the development of both auditory 
and kinesthetic senses, vowel sounds are sustained in isolation begin-
ning wit h the back and proceeding toward the front vowels. Prolonged 
tones and phrases are further utilized in reinforcing the relaxation of 
the vocal mechanism, along with poetic materials for developing slow, 
smooth rhythms and tone duration. 
The suggested materials for nasality disorders emphasize the raising 
of the velum by prolonging the vowel sounds and developing the sensation 
of using a larger mouth opening, which brings the oral articulat .or.s into 
pl~ in extreme movements. Discrimination between nasality and normal 
quality is accomplished with the aid of specially constructed sentences 
lfFairbanks, op. cit. 
.-,-..-r-.. ..J...l~llloa_t ~ I l 
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for this purpose. (See Appendix A, page 50.) Monosyllabic words con-
taining back and front vowel sounds are suggested for reinforcing of 
non-nasal sounds. Phrases requiring the use of lip consonants with 
nasal and non-nasal sounds in the initial and final position are pro-
vided, along with stressed words in sentences in which the vowel sounds 
are prolonged. 
Description of plans.-- Ten lesson plans were constructed, of 
which five were designed for problems involving nasality and five en-
cornpassed all of the qysphonia difficulties of breathiness, harshness, 
and hoarseness. (See Appendices A and B, pages 50-77 .) Before definite 
lesson plans could be presented, it was necessary to determine a method 
. y 
of procedure. From a careful review of some of the available material 
for improving voice quality disorders, this investigator found that it 
would be necessary to adapt the teaching materials for the exper:i.Jnental 
group in such a way as to incorporate the Voice Visualizer without sig-
nificantly changing the lesson plans to be used with the control group. 
This was accomplished by simply adding the phrase, "You watch the screen 
as you say it 11 in the appropriate place in the directions when therapy 
was being administered to an experimental case. The phrase was elim-
inated by the therapist . when rendering therapy to a case from the con-
trol group. Identical plans were then constructed for both groups with 
the one aforementioned difference existing in the experimental plan. 
Sequence of treatment for presentation during the five-week 
y'Fairbanks, op. cit. 
·-· -·- ~ "- - • - =-
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experimental period was selected by using some of the available materials 
as a guide in arrangine a format which would not only aid voice improve-
ment for both groups, but which also could be adapted within the limita-
tions of the Voice Visualizer. Since sentences could not be read with 
visual ease when using the instrument, they were not included. However, 
simple phrases containing back and front vovtels were substituted for 
the sentences, and it was then possible to observe the visual configura-
tion of the vowels as they were produced on the screen within the phrase. 
The final methods of procedure for presentation by the therapist 




Discrimination of nasality and normal quality 
Vowels in isolation--back to front 
Reinforcement of non-nasal sounds. 
Objectives: Discrimination of nasality and normal quality 
Reinforcement of non-nasal sounds 
Third Week 
Articulating vowel sounds (u) (>} {a) using simple 
phrases. 
Objec·t.ives: Vowels in isolation (1Q) (i) 
Reinforcement of non-nasal sounds 
Phrases requiring the use of lip consonants. 
i/F airbanks, op. cit. 
y 
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Fourth Week 
Objectives: Phrases using lip consonants 
Nasal consonants in initial position 
Nasal consonants in final position 
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Phrases using nasal and non-nasal sounds in initial 
and final positions. 
Fi fth Week 
Objectives: Vowels in isolation front to back 
Non-nasal word drill 
Phrases 
Stress words and vowel prolongation. 
Lesson plan materials for the dysphonias which were utilized for 





Discrimination of dysphonia and normal quality 
Relaxation of vocal mechanism 
Volrel reinforcement. 
Objectives: Discrimination of dysphonia and normal quality 
Relaxation of vocal mechanism 
Vowel reinforcement 
Reinforcing relaxation of vocal mechanism with 
staccato and prolonged tones. 
-·-------- - --------- ---·~ -~ 
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Third Week 
Objectives: Vowel reinforcement 
Relaxation of vocal mechanism using staccato and 
prolonged tones. 
Fourth \'leek 
Objectives: Initiation of tones 
Phrases 
Poems for developing slow, smooth rhythms. 
Fifth Week 
Objectives: Initiation of tones 
Poems developing slow, smooth rhythms 
Poems for developing duration of tones. 
Coraplete copies of individual lesson plans may be found in 
Appendices A and B, pages 
4. Selection of Visual Sound Patterns 
Before any phase of the experiment could be undertaken, it was 
necessary to determine which of the various vowel sounds of speech 
could be reproduced by the Voice Visualizer. Preliminary experimenta-
tion 'vith the instrument demonstrated reproduction of both consonant 
and vowel sounds in isolation so that each sound presented a visual 
configuration which was characteristically different from every other 
sound in most instances. The front vowels (i) and ('If) and the back 
vowels (u) ()) (a) were selected for incorporation in the lesson plans 
for the experimental group because of their ease of prolongation, which 
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allows the individual in therapy to sUstain the sound over a sufficient 
interval of time on the visualizer screen, to enable both the therapist 
and pupil to identify the sound during production. 
The five vowel sounds selected to be used as the standard voice 
samples during the study v1ere chosen from photographic prints obtained 
from 12 speakers who, in the judgment of the Speech arrl Hearing Center 
staff, possessed effective speaking voices. Both sexes were equally 
represented to determine if any sex differences existed in producing 
these sounds L~ isolation. No apparent differences were evident, since 
all speakers were able to produce the same patterns during repeated 
trials . Final selections were based on the clarity of the visual pat-
terns produced arrl the characteristic differences which aid visually 
in discrir~ating between sounds. These final patterns (see Appendix 
page 80) became the criteria which the pupils in the experimental group 
attempted to duplicate during therapy. 
5. Procedure for Recording Weekly Progress in Therapy 
In or der to measure the progress for both the experimental and 
control groups, it was necessary to devel op a procedure which could 
serve the twofold purpose of: (1) recording the weeldy progress made by 
each individual; and (2) utilizing these recordings to evaluate the 
effectiveness of the Voice Visualizer on completion of the experiment. 
This was accomplished by constructing a special paragraph for voice 
quality defects which contained the five major vowel sounds, {u) (1) 
(a) {10 (i), selected for incorporation in the lesson plans. This 
--......-- .... -
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became the Standard Paragraph (see Appendix C, page 78 ) which was 
consistently recorded on tape throughout the entire experiment at the 
follovdng intervals: 
a. Each individual participating in the study read the specially 
constructed Standard Paragraph prior to beginning therapy. A 
tape recording was made during this reading for each subject. 
b. Additional tape recordings were made at the end of every week 
of therapy during the five-week experimental period. On each 
occasion the individual's voice was recorded as he read from 
the specially constructed Standard Paragraph. 
Table I, which follovrs, shol'I'S the number of tape recordings made 
at the various intervals. 
TABLE I 
NUMBER OF TAPE RECORDINGS MADE 
DURING FIVE-YffiEK EXPERTII!ENT.AL PERIOD 
Number of 
Number of Recordings VTeekly Intervals Recordings 
Per Individuet.l for Experimental 













~~Prior to Therapy 
•• • I - • ' 
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6. Criteria for Selection of Judges 
Ten expert judges were selected by the Speech and Hearing Center 
to rate the amount of improvement in voice quality according to the 
follovling criteria.: 
1. Graduate students with a Bachelor's Degree in which the major 
field of study was undertaken in the area of Speech and Hearing. 
2. Minimum of t wo years experience as a clinician at a Speech and 
Hearing Center, or service in the capacity of a speech therapist 
in a school system. 
3. Previous experience in listening techniques which included 
evaluation of speech and voice improvement. 
All judges used in this experiment successfully met the above re-
quirements. 
7. Procedure for Rating Voice Improvement 
Before presenting the recorded voice samples to the judges for 
rating, it appeared desirable to design a procedure for this purpose. 
On reviewing the related literature concerning previous studies, the 
v~iter selected the most frequently us~d technique for evaluating voice 
improvement, namely, the Rating Scale Method. It was necessary to de-
vise a procedure in which the recorded voice samples could be presented 
through a high fidelity loud-speaker system from which the judges could 
then assign ratings as to the degree of voic.e quality defect, using a 
........... \ • • I I 
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five-point scale. The following method was selected: 
On completion of therapy for both experimental and control groups, 
the total number of tapes involved VTas ten. Each individual tape con-
te:d.ned approximately 28 randomized speech samples from both groups. 
The ten tapes were then given a number from one through ten, selected 
from. a table of random nw11bers and presented over the loud-speaker sys-
tern in this manner. 
Instructions for the Raters were handed out prior to rating any 
of the voice samples. These instructions indicated the designated 
meanings in assigning the final ratings. (See Appendix c, page 78 .) 
International Business :Machine cards were used to record the final 
ratings, since approximately 2400 direct observations >'fere rated. 
Every voice sample for each individual received a rating. This included 
six samples per person for the 40 subjects receiving therapy in this 
experiment . 
8 . Reliability of Raters 
Reliability of the judges in assigning ratings of voice quality 
was determined by Johnson's formula 6.48 which is derived from an y 
adaptation of the Kuder-Richardson formula 20. These formulae were 
applied to the final ratings by considering each subject to have a 
test score made up of the sum of all ratings assigned on all six re-
cord:i.ngs. The test score is considered to be made up of ten subtests 
i/Pa.lmer 0 . Johnson, Statistical Methods in Research, New York: 
Prentice-Hall, Inc.J 1949~ pp. 165-166. 
·-·--.- ··-=-·· ' 
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so that the swn of all ratings by a particular judge constitutes the 
subtest. TP.is is equivalent to considering the total score as being 
made up of ten items (i.e., all ratings by a particular judge are re-
garded as an item). Analysis of variance technique is then applied 
where s12 is the variance for the scores of individuals rated by the 
individual judge. st2 is the variance of scores formed by pooling all 
judges. Reliability is then determined from the following forilllll.a: 
r = _N_ Ll = N-1 
Coefficient of reliability is reported in Chapter III under 
Analysis of Data. 
9. Technical Equipment Used in Experiment 
One of the most important factor s in an experimental study of this 
kind is the type of technical equipment used, since the final results 
must also be evaluated in terms of the instrumentation. This factor 
was carefully studied in view of the inherent sensitivity of evaluating 
voice improvement, and every effort was made to procure the best tech-
nical equipment possible. In the writer 1 s opinion, the following re-
ported equipment speaks for itself: 
1 . Recorder-Magnacorder, Model P.T. 6, recording 15 inches per 
second with a frequency response of 15-15,000 cycles per second. 
Less than 3 per cent harmonic distortion. 
2. High Fidelity Electro-Voice Il'icrophone with a flat frequency 
response of 15-13,000 cycles per second attached to the Recorder. 
. . .. . .n.. I 
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3. Altec-Lansing speaker lT.ith a frequency response of 15-15,000 
cycles per second. 
4. Scotch Sound Recording Tape with plastic backing, 1/4 inch by 
1200 feet. 
10. Method for Evaluating Experiment 
Careful consideration was given as to the most precise way in 
which the f inal ratings were to be analyzed. Review of the related 
research indicated in previous studies concerned with voice improve-
ment that the most frequently employed technique consisted of measuring 
pr ogress by a comparison of the first and final recordings in terms of 
t he amount of rated differences or change which took place during the 
report ed experimental period, One study reported a midpoint measure of 
progress together vdth a beginning and final rating of ac!uevement. 11 
However, there is no experimental evidence indicating previous studies 
of voice improvement which attempted to meast~e the effectiveness of 
an el ectronic visual aid. 
Since t his investigation was undertaken mainly to evaluate the 
effect i veness of the Voice Visualizer in conjunct ion with standard drill 
procedures, i t was deemed more important to ascertain not only whet her 
significant differences existed at t he eA~remes of t he exper iment bet ween 
the two groups, but also at the middle interval and various other poi nts 
on t he continuum. Final measures of significance were made by a comparison 
of t he final ratings between t he experimental and control groups for the 
!/Barnett, op. cit., p. 142. 
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following recorded periods: 
I!IJ"ITIAL PRETHERAPY RECORDI NGS BETWEEN GROUPS 
END OF INITIAL AND FIFTH VlEEY~ ~'WITHIN GROUPS 
END OF INITIAL AND SECOND WEEKS 1ITHIN GROUPS 
END OF FIRST AND FIFTH VlEEKS WITHIN GROUPS 
END OF SECOND AND FIFTH WEEKS WITHIN GROUPS 
END OF THIRD AND FIFTH WEEKS WITHIN GROUPS 
END OF FIF.ST AND THIRD WEEKS VITTI-III~ GROUPS 
END OF SECOND AND FOURTH 1EEKS WITHIN GROUPS 
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All results were analyzed for their statistical significance by 
means of the Chi Square Test, in which the Median Test also was applied 
as follows: 
In each individual case, the differ ences were obtained betvreen the 
two ratings in the weekly interval reported above, and the scores for 
both groups were then combined into one distribution. Midpoint of the 
combined distribution is used as the "cutting point" . A fourfold table 
is thus constructed, and the two groups are compared for the number of 
cases having scores above and belov1 this point . As the number of cases 
falling above the "cutting point 11 in one group becomes larger than the 
number of cases in the other group, the Chi Square value increases and 
the groups tend to separate out. When the Chi Square value becomes 
significant, i . e., when the chances in a hundred that the Chi Square 
of the observed size could occur by chance are very few, the 11null 
hypothesis 11 may be discarded. Level of confidence in this investiga-
tion is 0.05 or less. 
~- .... ______ " 
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11. Preliminary P-rocedures Prior to Experiment 
Prior to beginning the treatment phase of the study, it was neces-
sar.y to orient briefly all speech therapists at the Speech and Hearing 
Center as to the nature and purpose of the experiment. Demonstrations 
in the use of the Voice Visualizer and recording equiprent were made 
during clinic seminar periods to familiarize all therapists w'i.th the 
project. In addition, sample lesson plans \iere investigated on a trial 
rWl basis for determining their adaptability as to length, time, and 
feasibility. 
Therapists received instruction in the necessary procedure for 
tape recording the specially constructed Voice Paragraph for voice 
quality defects. Standard paragraphs were recorded prior to beginning 
therapy in each individual case. (See Appendix D, page 79 . ) 
_., -- - ,....._...._____ .. ,__.-""- --- - ~ .- - ''·-- -
CHAPTER IV 
ANALYSIS OF DATA 
It vms the purpose of this study to determine if the visual sound 
patterns produced by the Voice Visualizer aid in teaching voice improve-
ment lrhen used in conjunction with standard drill procedures. Of par-
ticular interest in this investigation was the instrument's effective-
ness in facilitating improvement in disorders of voice quality during 
a brief five-week period of therapy. The analysis of the data was 
organized to reveal any significant differences between the experimental 
and control groups after comparing the degree or rated differences of 
voice quality defect between the following recorded periods: 
IIITTIAL FRETHERAPY RECORDINGS BE'Il JEEN GROUPS 
END OF INITIAL AND FIF'I'H :1EEKS 1ITHI N GROUPS 
END OF INITIAL AND SECOND 'lflEEKS '!Jl THIN G...'11.0UPS 
EIID OF FIRST AND FIFTH .lEEKS HITHI N GROUPS 
END OF SECOND AND FIFTH HEEKS :TITHI1~ GROUPS 
END OF THIRD AND FIFTH WEEKS HITHIN GROUPS 
END OF FIRST AND TI-l.IRD WEEKS WITHIN GROUPS 
END OF SECOND AND FOURTH VlEEKS iiliTHIN GROUPS 
These data were analyzed further by noting where any significant 
differences occurred betueen the weekly intervals listed above vlit:b.in 
each group . 
- 36-
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Of major importance in this investigation was the reliability of 
the judges in terms of the degree of consistency or variability in 
assigning voice quality ratings. The final results must be evaluated 















RMT DATA ON FORTY SUBJECTS RATED BY TEN JUDGES 
USED FOR DE'l'ERMINING JUDGE REI.IABILI'l'Y 
Total Ratings Squared Total Mean Rating 
for All Ratings for for All 
Subjects All Subjects Subjects 
498 6706 12.45 
629 10453 15.72 
566 8724 14.00 
714 13.354 17.90 
600 9892 15.00 
580 9ll4 14.50 
414 4960 13.50 
493 698.3 12.32 
547 8ll.3 13.67 
437 5937 19".25 















Table II i ndicates the necessary computational steps prior to 
establishiP~ the degree of reliability for the ten expert judges. These y 
data were applied to Johnson's formtua 6. 48 which is derived from an 
adaptation of the Kuder-Richardson formula 20. The reported reliability 
coefficient is .91. This result indicates a high degree of consistency 
i/Johnson, op. cit. 
,,,,~ ...... ·~- •. .... . ' . ·-
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in assignb1g voice quality ratb1gs by the ten judges selected for this 
study. 
Equality of groups.-- It Vi'as noted in Chapter III that due to the 
asst~d relative homogeneity of the adult university population, no 
specifi.c matching techniques were employed in assigning individuals to 
the experlinental and control groups . The specific vari ables of intel-
ligence, age, sex, and education ~ere not considered as factors which 
would affect directly the experlinental variable under investigation. 
Review of the literature r eveal ed no evidence indicating any of the 
af orementioned variables as having a significant relationship to the 
outcome of therapy for disorders of voice quality in adult populations. 
I t did appear pertinent, however, to obtain some 1neasure prior to ~herapy 
which could be used to evaluate the equality of the groups. This was 
accomplished by comparing the final ratings for each individual ' s first 
recording from both experimental and control groups. Table III indi-
cates the results of the Chi Square Test of sign.ificance. 
TABLE III 
CHI SQUARE TEST FOR SIGNIFIG~ICE OF DIFFERENCE 
IN PRETHEHAPY RECORDINGS BETI"IEEN EXPERHiENTAL AND CON1ROL GROUPS 
Variable Experimental Control N Mdn. x2 D.F. p 
Group Group 
bove Median 10 11 
40 22 0.1002 1 . 70 




Results of the data in Table III reveal the differences obtained 
slightly favor the control group, but this is statistically nonsignifi-
ca..'1t, and could be expected on a chance basis. From an analysis of 
these data, the groups are assumed to be equal prior to initiation of 
therapy. ~1y differences found as the result of this investigation, 
therefore, can be attributed in part to the experimental factor. 
In order to evaluate fully the data obtained at the terrtiination 
of the experiment, it vvas necessary to establish a level at which a y 
difference could be considered significant. Garrett indicates the 
null hypothesis rr~y be safely discarded whenever the P (probability 
that the obtained x2 is significant) is at the .05 level of confidence 
or less. Any differences between the control and experimental groups 
will be interpreted, therefore, as statistically significant in any 
case where the P is . 05 or less. Yates correction for continuity will 
be applied in those cases where the cell frequency is 5 or below. 
Tables rJ and V shmv the final ratings assigned by the ten judges 
for each individual's six recordings . Various comparisons will be pre-
sented to indicate the value of the Voice Visualizer when combined with 
standard treatment techniques during the five-week period. Analysis of 
the data was made to deterndne also if significant differences occurred 
at various intervals along a weekly continuum. 
i/Henry E. Garrett, Statistics in Psychology and Education, New York: 
Longmans, Green and Company, 1948, pp . 241-244. 
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TABLE IV 
JUOOES t FINAL RATINGS 
FOR SUBJECTS \V'ITHIN EXPERIMENTAL GROUP 
- Swn of Judges' Ratings Sum of Judges' Ratings 
Subjects for Recordings for All Six Recordings 
1 2 3 4 5 6 
1 14 21 23 22 19 17 116 
2 29 24 28 28 18 14 141 
3 30 19 16 18 25 24 132 
4 15 16 19 20 22 16 108 
5 32 29 19 19 34 29 162 
6 30 33 19 26 30 28 166 
7 40 34 30 24 26 23 177 
8 27 27 27 26 18 20 145 
9 19 12 22 15 19 19 106 
10 28 29 38 .34 35 37 201 
11 18 23 21 24 27 26 139 
12 11 18 20 16 15 16 96 
13 15 13 20 19 .32 20 119 
14 14 21 21 15 18 18 107 
15 34 .33 40 30 36 34 207 
16 29 32 .36 29 29 22 177 
1'7 20 19 23 14 13 17 106 
18 21 22 21 15 24 19 122 
19 16 13 9 7 11 9 65 
20 28 29 25 30 27 26 165 
TABlE V 
JUDGES t FINAL RATINGS 
FOR SUBJECTS iiiTHIN CONTROL GROUP 
Sum of Judges• Ratings Sum of Judges• Ratings 
Subjects for Recordings for All Six Recordings 
1 2 3 4 5 6 
1 30 30 26 32 26 23 167 
2 27 30 22 12 20 23 134 
3 18 16 17 14 19 18 102 
4 26 21 23 25 23 27 145 
5 29 28 16 26 23 26 148 
6 21 23 18 27 16 15 120 
7 27 27 16 26 27 30 153 
8 16 13 9 21 21 14 94 
9 31 33 26 21 3) 28 172 
10 20 17 21 22 22 18 120 
11 21 10 17 23 19 19 109 
12 31 .30 25 29 25 27 167 
13 18 33 22 19 27 20 139 
14 26 17 27 22 25 29 146 
15 35 29 26 27 34 31 182 
16 22 15 16 21 19 26 119 
17 16 24 31 16 19 18 124 
18 12 20 14 16 15 14 91 
19 31 29 32 30 34 21 177 
20 17 19 22 16 17 21 112 
TABLE VI 
CHI SQUARE TESTS FOR DIFFERENCES IN FIRST AND SIXTH RECORDINGS 
BET'ImEN EXPERllriENTAL AND CONTROL GROUPS 
Variable Experimental Control N Mdn. x2 D.F. Group Group 
Above ;,-edian 13 12 
40 50 0.0106 1 




The differences in voice improvement between the control and ex-
perimental groups from the first recording prior to therapy and the 
last recording made at the end of the fift h week of the experimental 
period show no statistical significance . 
TABLE VII 
CHI SQUAi."iE TESTS FOR DIFFERENCES IN FIRST AND THIRD RECORDINGS 
BETVm:EN EXPERIMENTAL AND CONTROL GROUPS 
Variable Experimental Control N Mdn. x2 D.F. Group Group 
Above Median 9 13 
40 50 0 .1516 1 
Below Median 11 7 
p 
.70 
Data presented in Table VII show no significant differences be-
tween the first and third recordings which include the first recording 
prior to therapy and the recording made at the end of the second week. 
TABLE VIII 
CHI SQUARE TEST FOR DIFFERENCES IN SECOND AND SIXTH RECORDINGS 
BEl'~ EXPERIMENTAL AND CON'IROL GROUPS 
Variable Experim.ental Control N Mdn. x2 D.F. Group Group 
Above Median 12 10 
40 .51 0.404 1 




The Chi Square value indicates no significant difference between 
both groups from the end of the first week of therapy to the fifth week . 
The obtained difference could be expected on the basis of chance. 
TABlE IX 
CHI SQUARE TEST FOR DIFF.ERE.'J'CES IN THIRD AND SIXTH RECORDINGS 
BE'rtiEEN EXPERI:MENTAL AND CONTROL GROUPS 
Variable Experimental Control N Mdn. x2 D.F . Group Group 
Above Median 1.5 8 
40 50.5 3.688 1 
Below Median 5 12 
p 
.06 
The differences obtained in the above table indicate the experi-
mental group approaches significance between the second and fifth weeks 
of therapy. Level of confidence .06 is slightly higher than the .05 
level of significance established for this study. 
·-·-··I ~..:·•- ' : 
TABLE X 
CHI SQUARE TEST FOR DIFFERENCES IN FOURTH AND SIXTH RECORDINGS 
BE1\VEEN EXPERIMENTAL AND CONTROL GROUPS 
Variable Experimental Control N llldn. x2 D. F. Group Group 
Above Median 11 12 
40 48 .1023 1 
Below Median 9 8 
p 
. 70 
The data in Table X indicate that there is no significant differ-
ence between the fourth and sixth recordings. The interval measured 
by the above comparison includes the third to the fifth weeks of 
therapy. 
TABLE XI 
CHI SQUARE TEST FOR DIFFERENCES IN SECOND AND FOURTH RECORDINGS 
BE'fJlEEN EXPERIMEl-ITiiL AND CONTROL GROUPS 
Variable Experimental Control N Ji dn. x2 D.F. Group Group 
Above Median 13 . 11 
40 50 0.50 1 
Below Median 7 9 
F 
. 50 
The difference betvreen the control and experimental groups for the 
second and fourth recordings, which include the first and third weeks 
of therapy, favors the experimental group. This difference, ho'VIever, 
is not statistically significant and could occur by chance . 
TABLE XII 
CHI SQUARE TEST FOR DIFFERENCES IN THIRD AND FIFTH RECORDINGS 
BE'B\IEEN EXPERIMENTAL AND CON'IROL GROUPS 
Variable Experimental Cont rol N Mdn. x2 D.F . Group Group 
Above Median 11 10 
40 49 .1002 1 




Results of Table XII indicate no signifi cant differences were ob-
tained from the experimental and control groups from the second and 
fourth weeks of treatment. 
CHAPTER V 
SUMMARY ~1) CONCLUSIONS 
.... _ ... ,a.....&.lo.LI I 
The prime purpose of this experimental investigation was to 
determine if the visual sound patterns produced qy the Voice Visualizer 
aid in teaching voice improvement when used in conjunction w·ith stand-
ard drill procedure. 
To obtain the needed data, forty Boston University adults were 
select ed as having voice quality defects of either nasality, hoarseness, 
harshness, or breathiness. Diagnostic evaluations were made by the 
Speech and Hearing Center staff. On the basis of these screening pro-
cedures, subjects were assigned rando.rrtly to both experimental and con-
trol grotl.pS for a brief five-week period of intensive therapy. Tape 
recordings were obtained for each individual prior to beginning therapy 
and at the end of each week du:r-lng the five-week experimental period. 
These recordings were assigned ratings by ten expert judges as to the 
degree of defective voice quality present. Statistical analysis of 
ratings for pretherapy recordings revealed both experimental and con-
trol groups were equal prior to beginning therapy. 
SUJllil18.r;v • -
1. Comparison of the differences in voice improvement for the two 
groups between the initial and final recordings indicated no 
significant differences during the five-week experimental period. 
-46-
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2. Five of the seven comparisons made between weekly intervals 
slightly favored the e1~erimental group but were not statis-
tica.JJ..y significant. Two favored the control group. 
3. Comparison of the differences in voice improvement between 
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the second and fifth weeks of therapy favored the experimental 
group. Level of confidence was .o6, which is slightly .higher 
than . 05 criterion level established for this stu~. The latter 
difference, although approaching significance, could have oc-
curred by chance due to the seven comparisons reported previously 
which were not significantly different. 
Conclusions . - The result,s of this investigation indicate the 
Voice visualizer had little influence on facilitating voice improve-
ment when used in conjunction with existing standard drill procedures 
during the first five weeks of therapy. 
Limitations of the stugy.-- The findings of this study have indi-
cated certain factors which either directly or indirectly may have 
exerted an influence on the outcomes of this experimental project. 
They are as follows: 
1. The limitations imposed by the instrument itself--it lvas con-
fined primarily to sounds in isolation and simple phrases. 
Only sustained vovrels or vowels in simple phrases could be 
observed . 
2. The standard technique of the oral reading situation used to 
measure effectiveness of speech involves carry-over of the basic 
llifJ•l- . 
speech skills . To expect this level of achievement within a 
five-week period may have been a further ~~tation. 
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3. Eliwination of home practice and group discussion techniques 
as part of the therapeutic plan may have had some effect on 
the results obtained. These were not included because of the 
difficulty in controlling them experimentally. 
4. Individual variation in progress could not be provided for 
during the treatment period due to rigidity of experimental 
design. This r esulted in more of an artificial rather than 
therapeutic climate during the experimental therapy period. 
Suggestions for further research. -- It is suggested that future 
research be designed to investigate the following areas: 
1. The effectiveness of the Voice Visualizer with a greater number 
of subjects with dysphonia problems. 
2. Evaluation of the instrtunent •s effectiveness with articulation 
disorders and hard of hearing individuals having speech deviations. 
3. Exploration and construction of word lists rather than oral 
reading paragraphs for testing the effectiveness of the Voice 
Visualizer. 
4. The development of a supplementary electronic unit within the 
present apparatus which would allovr the visual sound pattern 
to remain on the oscilloscopic screen for several seconds after 
initial vocal production by the student . This would provide a 
longer period for observation and analysis of voice and speech 
"lLl. . 
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errors by both t herapist and student. 
5. The construction of objective rating scales for measuring the 
degree of voice quality disorders. 
APPENDIX A 
LESSON PLAN- - NASALITY 






For use with both the Experimental Group (Voice Visualizer} and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be en-
closed in parentheses. 
~: Thirty minutes. 
Objectives: Orientation. 
Discriraination of nasality and normal quality . 
V ovrels in isola tion--ba.ek to front • 
Reinforcement of non-nasal sounds. 
N.B.-Prior to beginning the first l esson, have pupil read and record 
standard speech paragraph. 
1. Introduction 
Therapist: One of the difficulties you have with speech is called 
nasalit y . It is characterized by undue nasal resonance in non-nasal 
sounds and is particularly evident in vowel sounds. 
2 . Discrimination of nasalitz and normal quality 
Therapist: Now , I am going to read two sentences. The first requires 
nasality, and the second requires non-nasality. Listen especially to 
the vowel sounds and note the difference in voice quality. Repeat after 
each sentence . 
Jane rang the triangle and cranq men came . 
NON-NASAL: You put the foot rule above the law books. 
Therapist: Here is another pair. 
Sigps of r ain changed my mind. 
Cooki.es with soup get a\Yfully soggy. 
Therapist: Listen to this pair. 
Men and hounds ran madly in the morning. 
Shoot until you shoot up to the stars . 
Therapist: Listen to the difference in quality in this pair. 
"I am in the chain gang, 11 exclaimed angry Dan. 
"Sup ;'f.i.th cute Sue," suggested Ruth. 
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Therapist: Now, listen carefu.lly again. Dangling antecedents in slangy 
sentences mean many long and lengthy changes. Look above you; that cloud 
covers up the stars. 
3. Articulating vowels in isolation from back to front--(u), (]), (a), (t(), ( i ) 
(u) - Therapist: Listen--I'll say (u). (You \'i'atch the screen as I say 
it--compare it with the photographic print at the side of t he screen . ) 
Now, you say (u). ( ·Vatch the screen as you say it--compare your 
sound with the photographic print.) Be sure to round your lips 
and use a small mouth opening. Prolong sound. Repeat three times. 
(.;;» ) -Therapist : Listen-I'll say (7) . (You watch the screen. ) Now 
you make it (and watch the screen as you say it. Compare your 
sound with the photograph. ) Prolong and sustain sound. Mouth 
opening is slightly larger. Slight protrusion of the lips. Repeat 
three times . 
(a) -Therapist : Listen--I 'll say (aJ. (You watch the screen.) ~1ow, 
you try it (and watch the screen as you say it. CoJllt)are your 
sound with the photograph.) Prolong sound. Mouth opening is wide 
and the jaw is relaxed. Repeat three times. 
(le) - Therapist: Listen--1 111 say (~). (You watch the screen.) Now, 
you make it (and watch the screen as you say it. Compare your 
sound with the photograph.) Prolong sound . .Mouth is opened, jaw 
and tip of tongue is lowered behind the lower front teeth. Repeat 
three t:imes . 
( i ) - Therapist: Listen-I' 11 say (i). (You vratch the screen.) Now, 
you make it (and watch the screen as you say it. Compare your 
sound with the photograph.) · Prolong sound. Mouth opening is 
smaller and slit-like. Lips are retracted and jaw is elevated. 
Repeat three times. 
4. Reinforcement of non-nasal sounds 
Therapist: Listen while I say the following words • (You watch the 
screen. ) Repeat each word after me * ( Tatch the screen as you say it.) 
Stress rounding of lips and prolongation of vowel. Repeat each word 
three times. 



















Therapist: List,en while I say the following words. (You watch the 
screen.) Repeat each word after ro~. (Watch the screen as you say it.) 
Stress lip rounding and prolongation. Repeat each word three times . 






Therapist: Listen while I say the follovling words. (You \Yatch the 
screen.) Repeat each word after me. (Watch the screen as you say it.) 
Notice more lip rounding and wider mouth opening is required than for 
the (u) sound. Repeat each word three times. 
( )) words--voiceless plosive 
caw talk paw 
calk taught pall 
call 
caught tall pauper 
cause toss pause 
Therapist: Listen while I say the following words . (You watch the 
screen.) Repeat each word after me. (Watch the screen as you say it.) 
More lip rounding and mouth opening is r equired than the (u) sound. 
Repeat each word three times. 







Therapist: Listen while I say the following words. (You watch the 
screen.) Repeat each word after me . (Watch the screen as you say it.) 








Therapist : Listen while I say the following words rapidly. Notice 
the exaggerated dropping of the jaw. Repeat after me rapidly and 
rhythmical.ly. 
cop-cop~cop-cop-cop-cop-cop-cop-cop-cop-cop-cop-cop 
Now try: top-top-top-top-top-top-top-top-top-top-top-top-top 
pop-pop-pop-pop-pop-pop-pop-pop-pop-pop-pop-pop-pop 
n.B. - Allow one minute at end of period for recording standard paragraph. 
Therapist: Begin by giving name and number of recording . 
Example: Brown - 1 - 2 - 3 - 4 
··- . - - -... - - - ' ' 





For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
thos e parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be en-
closed in parentheses . 
~: Thirty minutes. 
Objectives: Discrimination of nasality and normal quality. 
Reinforcement of non-nasal sounds. 
Articulating vowel sounds (u), (_,) , (a) using simple phrases. 
1. Discrimination of nasality and normaJ. guality 
Therapist: Now, I am going to read two sentences. The first requires 
nasality, and the second requires non-nasality. Listen especially to 
the vov¥el sounds and note the difference in voice quality. Repeat after 
each sentence. 
NASAL: Jane rang the triangle and cranky men came. 
NON-NASAL: You put the foot rule above the law books . 
Therapist: Here is another pair. 
Signs of rain changed rey mind. 
Cookies with soup get awfully soggy. 
Therapist: Listen to this pair. 
Men and hounds ran .madly in the morning. 
Shoot until you shoot up to the stars. 
Therapist: Listen to the difference in quality in this pair. 
"I am in the chain gang, 11 excl<d.med angry Dan. 
11Sup with cute Sue, 11 suggested Ruth. 
Therapist: Now, listen carefully again. Dangling antecedents in 
slangy sentences mean many long and lengthy changes. Look above you; 
that cloud covers up the stars. 
~~,C,J ' I 
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2. Reinforcement of non-nasal sounds 
Therapist: Listen while I say the following words. (You v1atch the 
screen.) Repeat each word after me twice. (Watch the screen as you 
s~ it.) Prolong each word, especially the vowel sound. The size of 
the mouth opening, elevation of the jaw, and rounding of your lips will 
vary as you say each word. 
coo too boo 
tar caw taught 
raw par far 
loot hoot shoe 
tall caught bought 
ark bar art 
food pool dues 
law ball call 
are art part 
Therapist: Listen w}'l.ile I say the follcming words rapidly. Notice the 
exaggerated dropping of Ifi3" jaw. Repeat after me rapidly and rhythmically. 
cop-cop-cop-cop-cop-cop-cop-cop-cop-cop-cop-cop-cop 
Now try: top-top-top-top-top-top-top-top-top-top-top-top-top 
pop-pop-pop-pop-pop-pop-pop-pop-pop-pop-pop-pop-pop 
Repeat exercise for three ~~nutes 
3. Articulating varrel sounds (u), (, } > (a}, using simple phrases 
Therapist: Listen while I say the following phrases. (You watch the 
screen.) Repeat each phrase after me twice, (Watch the screen as you 
say them. ) Be sure to prolong the vowels. 
C,!ll the d,2g. 
How §_re YEJ:!'? 
I S!!W Ch_glie. 
J:re YEJ:! there? 
Wh.£ took .my shoe? 
He caught the b~ll. 
D.£ Y£!! like it? 
Laws !_re good. 
Did you c,!ll? 
N.B. - Allow one minute at end of period for recording paragraph. 
Therapist: I want you to read this paragr aph. I will record it as you 
read. Begin by giving your name and number of recording. 
Example: Brovm - 1 - 2 - 3 - 4 





For use with both the Experimental Group (Voice Visualizer) and the Con-
trol Group. In use with the Control Group the Therapist will omit those 
parts of the instructions which call for observance of the screen of the 
Voice Visualizer. These parts of the instructions will be enclosed in 
parentheses. 
~: Thirty minutes. 
Objectives: Vowels in isolation(~)~ (i). 
Reinforcement of non-nasal . sounds. 
Phrases requiring the use of lip consonants. 
1. Vowels in isolation (~), (L). 
Therapist: 
Therapist: 
Listen--I'll say (~). (You watch the screen as I say it--
compare it with the photographic print at the side of the 
screen.) Now, you say (10. (Watch the screen as you say 
it--compare your sound with the photographic print.) Pro-
long sound. Mouth is opened, jaw is lowered, and tip of 
tongue is behind lower .front teeth. Repeat three times. 
Listen--I'll say (i). (You watch the screen.) Now, you 
make it (and watch the screen as you say it; compare your 
sound with the photograph.) Prolong the sound. Mouth open-
ing is smaller and slit-like. Lips are retracted, and jaw 
is elevated. Repeat three times. 
2. Reinforcement of non-nasal sounds. 
Therapist: Listen while I say the following words. (You watch the 
screen.) Repeat each word after me. (Watch the screen as 
you say it.) Prolong each sound. Mouth is opened, and tip 
of the tongue is lowered behind the lower front teeth. 
Repeat each word three times. 
(~ words--voiceless plosive 
cad tat pad 
cap tap pat 






Lmh _,_ . ' 
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Lis ten while I say the .following words. (You watch the 
screen.) Repeat each word after me. (Watch the screen as 
you say it.) Prolong each sound. Mouth is opened, and tip 
o.f the tongue is lowered behind the lower .front teeth. 
Repeat each word three times. 
(~ words--voiced plosive 
bad dad bag gad bat 
Listen while I say the .following words. (You watch the 
screen.) Repeat each word after me. (Watch the screen as 
you a ay it. ) Prolong each sound. Mouth opening is , smaller 
and slit-like. Lips are retracted, and jaw is elevated. 
Repeat three times. 
( t ) words--voiceless plosive 
keep tea peak 
keal teal peat 
key teak peal 
Listen while I say these words. (You >Yatch the screen.) 
Repeat each word after me. {Watch the screen as you say it.) 
Prolong each sound. Mouth opening is smaller and slit-like . 
Lips are retracted and jaw is elevated. Repeat three times. 
(C.,) words--voiced plosive 
be deed beet deep bead 
Listen while I say these words. (You watch the screen.) 
Repeat each word after me. (Watch the screen as you s~ 
it.) Prolong each sound. The size o.f the mouth opening, 
rounding o.f lips. position o.f tongue will vary as you say 
each word. (Therapist reads words .from left to right.) 
coo caw cad 
coot caught cat 
cool call cap 
poo paw peak 
pooch pause peat 
poor pall peel 
-l·.·~l ........... ~. 
" .,1.1, ...... -..!! " - ~ _._ _I I 
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3. Phrases requiring use of lip consonants. 
Therapist: Listen while I say the following phrases. You repeat each 
phrase after me. Say them rapidly as possible. Drill for 
three minutes. 
B!_ck please! 
c~ t he pooch. 
H~ caught the b~ll.. 
The pause th~t r~freshes. 
N.B. - Allow one minute at end of period for recording paragraph. 
Therapi_s;t,: I want you to read this paragraph, I will record it as you 
read. Begin by giving your name and nwnber of recording. 
Example: Brown· - 1 - 2 - 3 - 4 
' . -----"'T I. 





For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be en-
closed in parentheses. 
~: Thirty minutes. 
Objectives! Phrases using lip consonants. 
Nasal consonants in initial position. 
Nasal consonants in final position. 
Phrases using nasal and non-nasal sounds in initial and 
final positions. 
1. Phrases using lip consonants. 
Therapist : Listen, while I say the following phrases. Repeat each 
phrase after me. Say them as rapidly as possible. Drill 
for three minutes. 
J3;!ck please. 
C!;ll the pooch. 
He c~ht . the b~l. 
The p~se that r!_freshes. 
2. Nasal consonants in initial position. 
Therapist: Listen, while I say the following words. (You watch the 
screen.) Repeat each word after me. (Watch the screen as 
you say it.) Prolong each sound. 
~: Dash means you must pause between sounds. (Compare 
your sounds with photographs on card.) 
m-oo n-oose m-ove n-ew 
m-aw n-aught m-aul n-otch 
m-ar n-od m-ark n-on 
m-ap n-ap m-at gn-at 
m-e n-eed m-eet kn-eel 
' L.., ~. • ' - ~ .. -& ' i 
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3. Nasal consonants in final position. 
Therapist: Listen, while I say the following word pairs. (You watch 
the screen.) Repeat each word after me. (Watch the screen 
as you say it.) Prolong each word. (Compare your sounds 





















4. Phrases using nasal and non-nasal sounds in initial and final 
positions . 
Therapist: Listen, while I say the following phrases. 
phrase after me. Drill for three minutes. 
final nasal consonants are underlined.) 
Go te&!!! go! 
Move over. 
Hit hiffi aga1!!1 Charley. 
Row, listeg to !!¥3. 
T~ is no object. 
You repeat each 
(Initial and 
N.B. Allow one minute at end of period for recording paragraph. 
Therapist: I want you to read this paragraph. I will record it as 
you read. Begin by giving your name and number of recording. 
Example: Brown - 1 - 2 - 3 - 4 
~'II 





For use with both the Exper~nental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be en-
closed in parentheses. 
Time: Thirty minutes. 
- . 
Objectives: Vowels in isolation front to back. 
Non-nasal word drill. 
Phrases. 
Stress Words and Vo1.rel Prolongation. 
(u) - Therapist : Usten--1 1ll say (u). (You watch the screen as I say 
it-compare it with the photogrAphic print at the side of the 
screen.) Now, you say (u). (Watch the screen as you say it--
CO!llpare your sound with the photographic print.) Be sure to 
round your lips and use a small mouth opening. Prolong sound. 
Repeat three times. 
(? ) - Therapist: Listen-- 1 111 say (?). (You watch the screen.) Now 
you make it (and watch the screen a.s you say it. Compare your 
sound with the photograph.) Prolong and sustain sound. Mouth 
opening is slightly larger. Slight protrusion of the lips. 
Repeat three times. 
(a} -Therapist: Listen--I 1ll say (a). (You watch the screen.) Now, 
you try it (and watch the screen as you say it. Compare your 
sound with the photograph.) Prolong sound. Mouth opening is 
wide and the jaw is relaxed. Repeat three times. 
(~ - Therapist: Listen--I 111 say ~) . (You watch the screen.) Now, 
you make it (and watch the screen as you say it. Compare your 
sound with the photograph.) Prolong sound. Mouth ia opened, 
jaw and tip of tongue is lovrered behind the l ovrer front teeth. 
Repeat three times. 
(() - Therapist: Listen--1 111 say ((). (You watch the screen.) Now, 
you mal{e it (and watch the screen as you say it. Compare your 
sound with the photograph.) Prolong sound. Mouth opening is 
smaller and slit-like. Lips are retracted and jaw is elevated. 
Repeat three times. 
. . ,~~1--~ 
' I 
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2. Non-nasal word drill. 
Therapist: Listen while I say the following words (You watch the screen.) 
Repeat each word after me. (Watch the screen as you say it.) 
Prolong vowel sound. 
(u) (7) (a) (*) ({) 
cool caw ah cad key 
toot tall tar tat tea 
pooch pause par pack peak 
dues daub dark bad be 
goose gawk garth dad deep 
roof raw farther gad frieze 
fool balk hearth chaff liege 
groove fog what hast sheath 
sluice dross copse quaff cease 
lieu awe snarl thrash wreath 
3. Nasal word drill. 
Therapist: 
Therapist: 
Listen, while I s~ these words. (You watch the screen.) 
Now, you say them. ( iiatch the screen as you s ~ each word.) 
Prolong the !!! consonant sound. 
Initial Medial Final 
made alJnost came 
make among come 
man animal form 
m.e coming them. 
men something time 
mine timber gem 
Now, s~ these words. Prolong the a consonant sound. 
Initial Medial Final 
name dinner again 
near gunner barn 
need keener soon 
noon panel than 
noun senses green 
naught window fun 
4. Phrases using nasal and non-nasal sounds in initial and final positions. 
Therapist: Listen, while I say the following phrases. 
phrase after me. Drill for three minutes. 
final nasal consonants are underlined.) 
You repeat each 
(Initial and 
,,. -,-, -------- I 
Go teC~£! go! 
M_ove over. 
Hit ~ agaia., Charley. 
!!ow, listen to~· 
T~ is ao object. 
5. Stress Words and Vowel Prolongation$ 
Therapist: Listen, while I say the following sentences. One word in 
each sentence is stressed. Emphasize the underlined stress 
word by prolonging the vowel sound. Repeat after me . 
The ~ came back. 
You eat too much. 
They s\Yam often. 
The party is over. 
The whistle ~· 
He will go ill• 
That £!!.! wait. 
I want i2, go. 
You can do it easily. 
The pause that refreshes. 
N.B. Allow one minute at end of period for recording paragraph. 
Therapist: I want you to read this paragraph. I will record it as 
you read. Begin by giving your name and number of recording • 
.Example: Brown - 1 - 2 - .3 - 4 






For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be en-
closed in parentheses. 
Periods 1 and ~ of first week of therapy. 
~: Thirty minutes. 
Objectives: Orientation. 
Discrimination of dysphonia and normal quality. 
Relaxation of vocal mechanism. 
Vowel reinforce.r.ent. 
N.B. - Prior to beginning the first lesson, have pupil read and record 
standard speech paragraph. 
1.. Introduction 
Therapist: One of the difficulties you have with speech is called 
harshness, hoarseness, breathiness. 
Note: Therapist designates and identifies particular difficulty. 
Example: One of the difficulties you have with speech is 
hoarseness, etc. 
2. Discrimination of dysphonia and normal guality 
Therapist: Now, I am going to read two sentences. The first requires 
(harshness, hoarseness, breathiness, depending on individual's 
difficulty), and the second requires normal quality. Listen 
especially to the vowel sounds, and note the difference in 
quality. Repeat each sentence twice. 
Every day we buy our eggs at the comer store. 
Last night the autumn moon was full and beautiful. 
There is an elm tree in front of our house. 
The blue sky at dawn made everyone sigh with gladness. 
The end of winter came at last. 
The waterfall was a beautiful sight to behold. 
----,, 
:!4o~J._._ . .IoA~~ IU·-=-· •. ,_ dL......, "L . ' I 
You will see a large elephant at the animal house. 
The seashore breeze was both cool and relaxing. 
I like ham and eggs for breakfast. 
The sun rose slowly through the haze. 
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3. Relaxation of vocal mechanism 
Therapist: Now, I am going to say sone phrases • I want you to repeat 
each phrase twice. Be sure to yawn and stretch as you say it . 
I feel lazy. 
Gee l I'm tired. 
What a sleepy d~! 
Therapist: Listen, I will say (a) and yawn while I make it. Now, you 
say it and repeat it three tirms. Be sure to ya\m and relax 
as you make the sound. 
Listen, I will say ( ' ) and yawn while I make it . You say 
it and repeat it three times. Be sure to yawn and relax 
your whole body. 
Listen, I will say (u) and ya\m while I say it. Now you 
say it and repeat it three times. Ya·wn and stretch at the 
same time while mald.ng the sound. 
4. Vowel reinforcement 
Therapist: 
Therapist: 
Listen, while I say the follm1ing words (you watch the screen.) 
Nmv, you make it (and watch the screen as you say it; com-
pare your sound with the photographic print.) Be sure to 
prolong sounds. Your mouth opening will become wider and 
the lips more rounded as you shift from word to word. Re-
peat each word three times. 
(u) 





Now, listen again while I say these words (you watch the 
screen.) Now, you try it (and watch the screen as you .make 
it.) Prolong all words, especi~ the vowels. Mouth open~ 
ing and lip rounding will vary with each word. Repeat each 
word three tirnes. 
- -- - .... ._.. ,__.., ..... ,....-_...,. ...... - . ---~ r 
···-~ ··- )irJ~.~I ... 
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(u) moo moon noose 
( ) ) moss maul n!!!:!.ght 
(a) mark ~ch non 
N. B. - Allow one minute at end of pericd for recording paragraph. 
Therapist: I v1ant you to read this paragraph. I will record it as you 
read. Begin by giving your name and the number of recording. 





For use with both the ltxperimental Group (Voice Visualizer) and the Con-
trol Group. In use with the Control Group the Therapist \Till omit those 
parts of the instructions which call for observance of the screen of the 
Voice Visualizer. These parts of the instructions will be enclosed i n 
parentheses .. 
Periods .2. and ~ of Second Week of therapy. 
Time : Thirty minutes • 
Objectives: Discrimination of dysphonia and normal quality. 
Relaxation of vocal mechanism. 
Vowel reinforcement. 
Reinforcin.g relaxation of vocal mechanism with staccato 
and prolonged tones. 
1. DiscrL~tion of gysphonia and normal guality 
Therapist: Now, I am going to read two sentences. The first requires 
(harshness , hoarseness, breathiness, depending on individual ' s 
difficulty) and the second requires normal quality. Listen 
especially to the vcwel sounds, and note the difference in 
quality. 
Everyday we buy our eggs at the corner store. 
Last night the autumn moon was full and beautiful . 
There is an elm tree in front of our house ~ 
The blue sl-:y at dawn made evel"'Jrone sigh with gladness$ 
The end of \i.lnter came at last. 
The waterfall was a beautiful sight to behold. 
You will see a large elephant at the an:ima.l house . 
The seashore breeze was both cool and relaxing . 
I like ham and eggs for breakfast . 
The sun rose slowly through the haze . 
2 . Relaxation of vocal .mechanism 
Therapist: Listen, I will say (a) and yawn while I malre it . Now, you 
say it and repeat it three times • . Be sure to yawn and relax 
as you make the sound . 
---.... - r T I 
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Listen, I will say ( , ) and yawn while I make it. You say 
it and repeat it three times . Be sure t o yawn and relax 
your whole body. 
Listen, I vrill say (u) and yawn while I say it . Non, you 
say it and repeat it three times . Yawn and stretch at the 
same time while making the sound. 
3. Vowel Reinf orcement 
Therapist : Listen, while I s~ the following words (you watch the screen. ) 
Now, you make it (watch the screen as you say them.) Be sure 
to prolong sounds. Your mouth opening will become wider and 
the lips more rounded as you shift from word to word. Repeat 
each word twice . 
(u) hoot h£QP who 
(, ) hawk hE:).l ha'V'T 
(a) h~ harm hark 
(u) moo mEE.,n noose 
( ?} ffiQSS maul naught 
(a) mark ~ch non 
4. ReinforcL~ relaxation of vocal mechanism with prolonged and staccato 
tones 
Relaxation 
Therapist: Listen while I say the following words . 
they are said vd.th very short duration. 






You will notice 
Repeat each word 
. . - ~·~ -~-r-·r --· 
I .. __ ,__ H lliluil .... ,~ •. .M l.A I 
Therapist: 
I 
Now, listen to these v10rds with long duration (watch as I 
say them. ) Now, you say each word three times (and watch 
the screen as you say them.) Be sure to prolong each vowel 
sound. 
£ld gl_£W P,2;St 
school n_2£n don ' t 
sp~ch youth t£_2 
N.B. - Allow one minute at end of period for recording paragraph. 
Therapist: I want you to read this paragraph. I will record it as you 
read. Begin by giving your name and the · number of recording. 





For use with both the Experimental Group (Voice Visualizer) and the Con-
trol Group In use with the Control Group the Therapist will omit those 
parts of the instructions which call for observance of the screen of the 
Voice Visualizer. These parts of the· instructions will be enclosed in 
parentheses • 
Time: Thirty minutes. 
Objectives: Vowel Reinforcement . 
Relaxation of vocal mechanism, using a staccato and prolonged 
tones . 
Phrases . 
1. Vowel Reinforcement 
Therapist: Listen, while I say the folJ..mving words (you watch the screen.) 
Now., you make it (watch the screen as you say them.) Be sure 
to prolong sounds. Your mouth opening will become wider and 
the lips more rounded as you shift from word to word. Repeat 
each word twice . 
(u) h£2.t h2£P Wh.£ 
( J ) hawk h,!il haw 
(a) h!!,P harm hark 
(u) m£.2 m.22.n noose 
() ) moss maul n~ght 
(a) mark march n.2,n 
2. Relaxation of vocal mechanism using staccato and prolonged tones 
Therapist: Listen, uhile I say the followine words . 
they are said with very short duration . 






You llrill notice 






Now listen to these words with lone duration (watch as I 
sa.y them). Now, you say each word three times (and watch 
the screen as you say them). Be sure to prolong each vowel 
sound. 
old glcw past 
noon can't 
speech youth 
Listen, while I say the following phrases (you watch the 
screen) . Repeat each phrase after me twice. (~atch the 
screen as you say them. ) Be sure to prolong the vowels . 
C~l the d.Q_g. 
How !re you? 
I S!!!!. Charlie. 
P£re Y£!:! there? 
He c~ght the b!ll. 
D.£ you like it? 
Laws are good. 
Did you c~? 
I !!liJ. l2J3t. 
H~ is b_!d. 
N.B. - Allovr one minute at end of period for recording paragraph. 
Therapist: I want you to read this paragraph. I will record it as you 
read. Begin by giving your nall)9 and the number of the re-
cording. 
Example: Brown - 1 - 2 - 3 - 4 





For use with both the Experimental Group (Voice Visualizer) and the Con-
trol Group. In use with the Control Group the Therapist will omit those 
parts of the instructions which call for observance of the screen of the 
Voice Visualizer. These parts of the instructions will be enclosed in 
parentheses. 
Time: Thirty minutes. 
Objectives: Initiation of tones. 
Phrases. 
Poems for developing slow, smooth rhythms. 





Listen while I say the folloldng word pairs (you watch the 
screen). I will begin the vowel sound gradually in the 
first word and carry it over to the vowel sound of the second 
word. Now you say them {watch the screen as you say them). 
Avoid an abrupt glottal 11attack 11 • Prolong vovrel sounds. 
Repeat drill three times. 
hoop - oop whose - ooze 
hall - all haw - awe 
hark - ark harm -arm 
hat - at had - add 
heat - eat heel - eel 
Listen while I say these words (you watch the screen). Now 
you say them (watch the screen as you say them). Initiate 
the vowels without an abrupt glottal attack. Repeat drill 
three times • 
oop all ark at eat 
ooze awe arm add eel 
Listen while I say the following phrases (you watch the 
screen) • Repeat each phrase after me twice. (Watch the 
screen as you say them.) Be sure to prolong the vowels. 
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C~l the d_£g. D.£ you like it? 
How ~re you? ~s are good. 
I S!_W Charlie. Did Y£!!, c~ll? 
Are you there? I !!:f11 l!st. 
\'1h_£ took my s h.2,!? 
He C!!:!ght the b!_ll. 
3. Poems for developing slow, smooth rhythmse 
Therapist: Listen while I read the following poem. Now you read each 




Dealing its dole, 
The CurfeYl Bell 
Is beginning to toll. 
Cover the embers, 
And put out the light; 
Toil comes with the morning, 
And rest with t he night. 
Dark grow the windows, 
And quenched is the fire; 
Sound fades into silence,--
All footsteps retire. 
No voice in the chambers, 
No sound in the hall 
Sleep and oblivion 
Reign over all. 
The book is completed, 
And closed, like the day; 
And the hand that has written it 
Lays it awa:y. 
Dim grow its fancies; 
Forgotten they lie; 
Like coals in the ashes, 
They darken and die. 
Song sinks into silence, 
The story is told, 
The windows are darkened, 
The hearth-stone is cold. 
Darker and darker 
The black shadows fall; 
Sleep and oblivion 
Reign over all. 
N-B. - Allow one minute at end of period for recording paragraph. 
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Therapist: I want you to read this paragraph. I will record it as you 
read. Begin by giving your name and the number of recording. 
Example: Brown - 1 - 2 - 3 - 4 





For use with both the Experimental Group (Voice Visualizer) and the Con-
trol Group. In use with the Control Group the Therapist will omit those 
parts of the instructions which call for observance of the screen of the 
Voice Visualizer. These parts of the instructions will be enclosed in 
parentheses. 
Time: Thirty minutes. 
Objectives: Initiation of tones. 
Poems developing slow, smooth rhythms. 
Poems for developing duration of tones. 
1. Initiation of tones. 
Therapist: Listen, while I say the following word pairs (you watch the 
screen). I will begin the vowel sound gradually in the first 
word and carry it over to the vowel sound of the second word. 
Nov1, you say them (watch the screen as you say them). Avoid 
an abrupt, glottal 11attack11 • Prolong vowel sounds. Repeat 
drill three times. 
hoop - oop whose - ooze 
hall - all hall - awe 
hark- ark harm -arm 
hat - at had - add 
heat - eat heel - eel 
2. Poems for developing slow, smooth rhythms. 
Therapist: Listen, while I read the following poem. Now, you read each 
stanza slowly, smoothly, and without effort. Repeat any 
part where necessary. 
1 
Solemnly, mournfully, 
Dealing its dole, 
The Curfew Bell 
Is beginning to toll, 




Cover the embers, 
And put out the light; 
Toil comes with the morning, 
And rest with t he night. 
3 
Dark groll the windotls , 
And quenched is the fire; 
Sound fades into silence,--
All footsteps retire. 
5 
The book is completed, 
And closed, like the day; 
And the hand that has written it 
Lays it away. 
7 
Song sinks into silence, 
The sto~ is told, 
The windmvs are darkened, 
The hearth-stone is cold. 
3v Poa~s f or developing dt~ation of tones. 
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4 
No voice in the chambers, 
No sound in the haJ.l, 
Sleep and oblivion 
Reign over all. 
6 
Dim grow its fancies; 
Forgotten they lie; 
Like coals in the ashes, 
They darken and die. 
8 
Darker and darker , 
The black shadows fall; 
Sleep and oblivion 
Reign over all. 
Therapist : Listen, while I read the following poem. 
stanza . Prolong the underlined vowels. 
where necessary. 
Now, you read each 
Repeat any stanza 
Note: lith experimental group, check underlined v~rel 
production vnth Visualizer. 
THE BLUE AND THE GRAY 
1 
By the ~ of the inland river, 
"lhence the fleets of iron have fled, 
Vihere the blades of the grave~grass quiver, 
Asleep ~ the ranks of the dead! 
Under the sod and the dew, 
Waiting the j udgment-day; 
Under the one, the ~' 
Under the other, the Gray. 
2 
These in the robings of glory, 
Those in the gloom of defeat , 
All with the battle-blood gory, 
In the dusk of eternity meet : 
Under the sod and the dew, 
v1aiting the judgment-day: 
Under the laurel, the Blue, 
Under the willow, the Gray. 
3 
From the silence of sorrowful hours, 
The desolate mourners a£, 
Lovingly laden with flovrers 
Alike for the friend and the foe: 
Under the ~ and the dew, 
Waiting the judgment-day; 
Under the roses, the Blue, 
Under the l illies, the Gray. 
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4 
So with an equal splendor, 
The morning sun-rays fall, 
'lith a touch impartially tender, 
On the blossoms bloomin_g for all: 
Under the ~ and the ~~ 
aiting the judgment-day; 
Broidered with gold, the ~, 
Mellowed with gold, the Gray. 
N. B. - Allow one minute at end of period for recording paragraph. 
Ther apistt I want you to read this paragraph. I will record it as you 
read. Begin by giving your name and the number of recording. 
Example: Brown - 1 - 2 - 3 - 4 
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.APPENDIX C 
I NSTRUCTIONS FOR RATERS 
,.,.~. • .. -..~~~~~~ Jidlf.ci "'-· I 
INSTRUCTIONS FOR RATERS 
GENERAL: 
You are being asked to rate the amount of defective voice quality 
present in the recorded speech samples which will be played through the 
loudspeaker in this roOlll. · 
Voice guality refers primarily to the distinguishing character-
istics of an individual's voice. It m~ be defined as that attribute 
of tone which enables us to discriminate between two sounds which are 
alike in pitch, duration and loudness, but yet are different . 
One type of defective voice quality you will rate is nasality, 
which is characterized by undue nasal resonance in non-nasal voiced 
sounds . It is particularly evident on vowel sounds. In rating this 
type, the amount of nasality may vary from one vowel sound to another. 
Another type of defective quality will be dySPhonia, which is 
characterized by extraneous high frequency and/ or inharmonic or un-
pleasant components in the tone. Qualities of breathiness, huskiness, 
harshness and hoarseness are types of dysphonia. 
SPECIFIC: 
Prior to rating any of the speech samples, a number will be given 
over the loudspeaker. Please note this number in the center of your 
I.B.M. cards. You will then be given the type of defective voice quality 
by blackening the appropriate space on the right-hand corner of the I.B.M. 
card from 0 to 4. 
The recorded paragraph is the same for every speech sample. Wait 
until the end of the recorded paragraph prior to assigning your final 
rating. Remember the degree of defective voice quality may var,y with 
the sample recording and must be considered in your final rating. 
I.B.M. cards and electrographic pencils have been given to you. 
Please note this scale consists of five points for judging defective 
voice quality. Final ratings will have the following designated meanings : 
4 - Excessive amount of defective quality 
3 - Marked amount of defective quality 
2 - Moderate amount of defective quality 
1 - Slight amotmt of defective quality 
0 - No amount of defective quality audible 
Designated Judges using I.B.M. cards will keep their identity as 
Judge 1, 2, 3, 4, etc. from day to day throughout the rating period. 
\Vhen a tape has been completed, kindly replace the elastic band. You 
will be notified over the loudspeaker when the last speech sample has 
been presented for any given tape . 





Each year a plea is issued regarding the necessity for everyone 
to help their less fortunate fellowmen 1 who are so absolutely dependent 
on others for charity. It is up to us to help the young and old alike. 
If the necessary quota of contributions are received from all, it will 
be possible for our poor people to draw financial aid. The good ac-
complished will soon be recognized, through the increased usefulness 
of huge numbers in our community. 
- - .. .....--- T .,..- -- 10 ---,-~--.- - ~ ' 
APPENDIX E 
VISUAL SOUND PATI'ER.NS 
('\.J.J AS lN BOO 
-
[~] AS IN HAT 
-
[?] AS tN RAW t \.J AS IN SEE 
-
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